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Introduction
The most recent global cancer statistics indicate that lung cancer is still the most commonly diagnosed cancer in men in countries of low socioeconomic status. Regardless of the economic status of the country, it remains the most common cause of oncological deaths for both sexes. 1 In Poland, as in the rest of the world, lung cancer is a major cause of cancer-related deaths, although incidences of lung cancer in men are decreasing gradually, in contrast to incidences observed among women, which continue to rise. The National Cancer Register shows that in 2013 more than 14,000 men and almost 7,000 women were diagnosed with lung cancer. 2 Lung cancer is most effectively prevented by avoiding active and passive smoking. 3 Additional risk factors include environmental pollution, chronic obstructive pulmonary disease and other inflammatory-related respiratory diseases, as well as genetic predisposition. A well-balanced diet rich in vegetable and fruit products, and regular, moderate physical activity may additionally potentiate the prevention of lung cancerogenesis. 4, 5 At the molecular level, oxidative stress plays an important role in lung cancer pathogenesis. 6 Lungs are especially susceptible to pro-oxidative environments caused by factors such as high atmospheric oxygen pressure, the high amount of reactive species generated by pro-inflammatory cells in pulmonary circulation and air xenobiotics, e.g., from air pollution and/or tobacco smoke. 7, 8 In lung cancer patients, some mechanisms may induce disturbances in redox homeostasis, e.g., cancer-related chronic inflammation and malnutrition. 9 Oxidative stress in malnourished cancer patients may also be caused by protein, carbohydrate and lipid metabolic alterations, which on the one hand intensify oxidative stress and therefore deplete the antioxidant capacity of the body, but on the other hand impair the synthesis of protein-related reducing agents due to an increased whole body protein turnover. 10, 11 Additionally, lessened dietary antioxidant intake and imbalanced dietary habits in general have been demonstrated many times to deepen redox imbalance in healthy people, while data on oncology patients is inconclusive. 12, 13 High dietary glycemic index (GI) and glycemic load (GL) may be associated with systemic oxidative stress. 14 A disruption in antioxidant/oxidant status observed under high GI and/or GL may be the result of increased blood glucose concentration and insulin level, which can promote glucose intolerance, insulin resistance, hyperglycemia, and hyperinsulinemia. Hyperglycemia and hyperinsulinemia may lead to oxidative stress independently of other factors. 15 To the best of our knowledge, no studies concerning the association between the GI and the GL of diets or nutritional status and antioxidant/oxidant status in lung cancer patients have previously been carried out. The authors of this study hypothesize that diets based on low GI and GL and proper nutritional status may partially slow down depletion in antioxidant capacity and therefore have an impact on antioxidant/oxidant status. Based on the assumptions presented above, finding any potential relationships between GI, GL or nutritional status and antioxidant/oxidant status in lung cancer patients may enhance the management of lung cancer and create an opportunity for more personalized oncological care, including dietary recommendations.
Considering the above, the aim of this study was to investigate the association between GI, GL and nutritional status and antioxidant/oxidant status in lung cancer patients.
Material and methods

Material
The study was conducted among 82 women with lung cancer (lung cancer women -LW) at a median age of 66 years (range: 41-82 years) and 98 men with lung cancer (lung cancer men -LM) at a median age of 66 years (range: 41-82 years), before any cancer treatment. All detailed information about the lung cancer patients (clinical stage of the disease, type of cancer, smoking status, and educational level) are presented in Table 1 . The clinical stages of disease were evaluated using the TNM classification. The clinical stage and metastases were determined with chest computed tomography (CT), positron emission tomography/CT (PET/CT) and ultrasonography (USG) of the abdominal cavity. Computed tomography/magnetic resonance imaging (CT/MRI) of the central nervous system (CNS) and scintigraphy of bone were performed when necessary. Bronchial fibroscopy was carried out routinely. In the case of enlarged lymph nodes of the mediastinum, an endobronchial ultrasound transbronchial needle aspiration (EBUS-TBNA) was performed. Negative EBUS results were verified in mediastinoscopy. Histological typing of lung cancer was performed by pathologists through microscopic evaluation.
The lung cancer group (LG) was recruited from the Lower Silesian Center of Lung Diseases, Wrocław, Poland. The control group (CG) consisted of 78 women (control women -CW) at a median age of 56 years (range: 24-77 years) and 93 men (control men -CM) at a median age of 59 years (range: 23-98 years), recruited from the Wrocław 3 rd Age Universities, the Center of Occupational Medicine in Wrocław and from Wroclaw Medical University employees. Exclusion criteria for the control group included cancers, pro-inflammatory diseases, autoimmune diseases, gastrointestinal disorders, skin disorders, brain diseases, and psychiatric disorders. The subject's health condition was self-reported. Data on the level of education and smoking status of both the lung cancer patients and the control subjects was also self-reported. The lung cancer patients and control subjects were asked whether they were current smokers, former smokers (at least 2 weeks without active smoking) or never-smokers.
Methods
Blood collection and preparation
The day after a lung cancer patient's admission to hospital, blood samples were collected during a fasting state and the serum was separated and then stored at −80°C prior to analysis. In the control subjects, blood was collected after overnight fasting at the Diagnostic Laboratory for Teaching and Research or at the Center of Occupational Medicine by a professional (medical analyst). The study protocol was approved by the Ethics Commission of the Wroclaw Medical University (approval No. 540/2013), and the study was conducted according to the principles expressed in the Declaration of Helsinki. All participants provided written consent for taking part in the research.
Biochemical variable measurements in serum
Total antioxidant status
Total antioxidant status (TAS) [mmol Trolox equiv./L] was measured in serum by the generation of 2,2'-azinodi-(3-ethylbenzthiazoline sulphonate) (ATBS) radical cation using a commercial TAS kit (Randox Laboratories, Crumlin, UK).
Total oxidant status
Total oxidant status (TOS) [µmol H 2 O 2 /L] was measured as described by Erel. 16 In this method, the oxidants present in the sample oxidize the ferrous ion-o-dianisidine complex to ferric ion. Ferric ion produces a colored complex with xylenol orange in an acidic medium. The color intensity is related to the total activity of oxidants present in the sample. The assay was calibrated with hydrogen peroxide and the results were expressed in terms of μmol H 2 O 2 equivalent/L of serum.
Oxidative stress index
The TOS:TAS ratio was used as the oxidative stress index (OSI), and was calculated as follows 17 
Malondialdehyde
Serum malondialdehyde concentration (MDA) [µmol/L] was measured based on a reaction with thiobarbituric acid (TBA) and extraction with 1-butanol after heating in boiling water for 45 min. The absorbance of the pink supernatant was measured at 535 nm, and the results were calculated using the molar coefficient and were expressed in µmol of MDA/L of serum.
Glucose
Glucose concentration (GLC) [mg/dL] was quantified with a commercial kit (cat. No. 981780; Thermo Fisher Scientific, Waltham, USA), based on an enzymatic coupled assay using glucose oxidase and the peroxidase method (GOD-POD).
Insulin
Insulin concentration [μU/mL] was determined with a DRG Insulin enzyme-linked immunosorbent assay (ELISA) (cat. No. EIA-2935; DRG Instruments GmbH, Marburg, Germany). The test is based on the sandwich principle.
Homeostasis model assessment for insulin resistance
Homeostasis model assessment for insulin resistance (HOMA-IR) was calculated using the equation 18 :
Nutritional status
Anthropometric parameters were used to assess the nutritional status of the participants. Baseline anthropometric parameters were measured: weight, height, body fat percentage (BFP), waist circumference (WC), hip circumference (HC), waist-hip ratio (WHR), mid-arm circumference (MAC), and calf circumference (CC). Body mass index (BMI) was calculated as the weight in kilograms divided by the square of the height in meters [kg/m 2 ]. The percentage of body fat was determined using a Body FAT Monitor (Omron BF 306; Omron, Kyoto, Japan).
Fat free mass index (FFMI) was calculated from the following formula 19 : FFMI = (100% − BFP)/100 × weight/height 2 Waist circumference was measured at the level of the umbilicus, and hip circumference was measured at the trochanter level. The WHR was calculated as the ratio of waist circumference to hip circumference. The MAC was measured with a millimeter tape at the midpoint of the non-dominant arm, between the olecranon and acromion. The CC was measured with wrapping the tape around the widest part of the calf with the patient in a sitting position, left knee raised at a right angle, and the calf uncovered by rolling up the subject's pant leg. All anthropometric measurements were performed twice.
Dietary intakes
Dietary data was gathered for all study participants using 72-hour dietary recalls by a trained interviewer. 20 In the case of LG, the interview was carried out on the day of hospital admission. To assess the portion size of food products, the "Album of Photographs of Food Products and Dishes" was used. 21 All dietary recalls were analyzed using Microsoft Excel 365 (Microsoft Corp., Redmond, USA). The daily energy value of the diets, the amount of total and available carbohydrates and dietary fiber were taken from the "Tables of Composition and Nutritional Value". 22 The GI values were assigned to individual food items using a method described by Louie et al. 23 The GI values were sourced from one of the following GI databases: the International Tables of Glycemic Index and Glycemic Load Values: 2008 (Atkinson et al. database), 24 the Glycemic Index site of the University of Sydney www.glycemicindex.com 25 and the National Cancer Institute (NCI) database. 26 We used the following equations to calculated GI and GL value:
Glycemic load (GL) of diets 23 :
GI × amount (in grams) of available carbohydrate in a serve of that food 100
Glycemic index (GI %) of diets 23 :
GL × 100% amount (in grams) total carbohydrate in a serve of that food
Statistical analysis
The data was analyzed using STATISTICA v. 12.0 (StatSoft Inc., Tulsa, USA). All parameters are presented as a median and range. For all statistical procedures, the significance level was considered to be p < 0.05. Most of the results obtained did not present normal distribution, as confirmed by the Shapiro-Wilk test. Student's t-test for parametric data or the Mann-Whitney U test for nonparametric data were performed to evaluate the differences in baseline characteristics, anthropometric parameters, nutrient intakes, and GI and the GL of diets between LG and CG. A χ 2 test was used to compare the level of education and cigarette smoking status between LG and CG.
The correlations between anthropometric parameters, GI and GL of diets and nutrient intakes, as well as biochemical variables related to serum glucose and antioxidant/ oxidant status parameters were assessed using Pearson's correlation coefficient.
Results
Baseline characteristics of lung cancer patients and control subjects
A detailed description of subjects concerning age, histologic types of lung cancer, clinical stages of disease, level of education, and smoking status is presented in Table 1 . The majority of LW and LM (88.6% and 89.6%, respectively) suffered from non-small-cell lung cancer (NSCLC). Subjects from LG were diagnosed with different clinical stages of disease -more than half at stages I and IV. The CW subjects were significantly better educated than those from LW; however, no significant differences in self-reported educational level were observed between LM and CM. Both study groups were differentiated by smoking status. A significantly higher percentage of LG regardless of sex were former or current smokers in comparison with CG.
Dietary intakes, glycemic index and glycemic load of diets
The energy content, carbohydrates, dietary fiber intake, and the GI and GL of diets are presented in Table 2 . The energy provided from diets, the total and available carbohydrates, and the ratio of available to total carbohydrates were higher in LW and LM when compared to CW and CM, respectively. The intake of dietary fiber in LM was significantly higher than in CM, but after recalculating per 1,000 kcal, the intake of dietary fiber was significantly lower in LW and LM than in CW and CM. Interestingly, although the GI of diets was significantly higher in LW than in CW, the opposite relationship was observed between LM and CM. Additionally, we found significantly higher GL in the lung cancer women and men when compared to the GL of diets in the control women and men, respectively; however, we did not further observe this difference when recalculating the GL per 1,000 kcal.
Nutritional status
Data concerning nutritional status was assessed based on anthropometric parameters and are presented in Table 3 . The nutritional status of the lung cancer patients was worse than that of the controls, as demonstrated mainly by the significantly lower weight, HC, CC, and MAC in LM compared to CM, and the significantly higher WHR and lower CC in LW in comparison with CW.
Biochemical measurements regarding antioxidant/oxidant status and circulating glucose
The results concerning biochemical measurements of antioxidant/oxidant status and circulating glucose are presented in Table 4 . The analysis revealed significant differences in the antioxidant/oxidant status between the lung cancer patients and the control subjects, demonstrated by the significantly lower antioxidant capacity (TAS) and the higher oxidative stress (OSI) in LW and LM compared to CW and CM, respectively, and the significantly higher oxidative status (TOS), only in the men. However, no differences in MDA level were observed between lung cancer and control subjects. The LW and LM groups had significantly higher levels of circulating GLC as well as INS, which in turn led to significantly higher values of HOMA-IR compared to CW and CM.
Correlations between variables related to antioxidant/oxidant status and glucose, anthropometric parameters, nutrient intake, and GI and GL values in the lung cancer and control groups
Correlation analysis revealed various significant relationships between antioxidant/oxidant status and the parameters related to glucose, anthropometric parameters and nutrient intake in sex-differentiated groups of lung cancer and control subjects ( Table 5 ). In LW, we found significant positive correlations between TAS and WC, HC, weight and BMI. Additionally in LW, we observed a significant negative correlation between OSI and energy content and available and total carbohydrate content, as well as a positive correlation between OSI and GLC. Moreover, TAS in CW had a positive association with CC, WC and Differences were assessed using the Mann-Whitney U test or Student's t-test between sex-related groups of lung cancer and control subjects; p < 0.05 (significant differences between compared groups are in bold); LM -lung cancer men; CM -control men; LW -lung cancer women; CW -control women; GI -glycemic index; GL -glycemic load.
weight, but a negative one with dietary fiber and total carbohydrate content. In CW, TOS and OSI had negative correlations with weight and BMI and positive ones with INS. In LM, we only found a positive correlation between TOS and GI. In CM, we observed a significant negative correlation between TAS and GLC as well as HOMA-IR. On the other hand, TOS and OSI correlated positively with GLC, INS and HOMA-IR in this subgroup. For the first time, out of all the subgroups, we found a positive correlation between MDA and BMI as well as weight in CM.
Discussion
It has been confirmed that antioxidant/oxidant status changes in lung cancer, as well as in many other site-specific cancers, and a depletion of antioxidant capacity has been observed along with tumor progression. 27 Despite this, the mechanisms of redox disturbance in lung cancer patients are still not entirely clear. Cigarette smoking and lung inflammation, as well as systemic inflammation, are recognized as major causes of depletion of antioxidant Differences were assessed using the Mann-Whitney U test or Student's t-test between sex-related groups of lung cancer patients and control subjects; p < 0.05 (observed significant differences between compared groups are in bold); LW -lung cancer women; CW -control women; LM -lung cancer men; CM -control men; BMI -body mass index; FFMI -fat-free mass index; BFP -body fat percentage; WC -waist circumference; HC -hip circumference; WHR -waist-to-hip ratio; CC -calf circumference; MAC -mid-arm circumference. Differences between groups were assessed using the Mann-Whitney U test or Student's t-test between lung cancer and control groups (significant differences between compared groups are in bold); p < 0.05; LW -lung cancer women; CW -control women; LM -lung cancer men; CM -control men; TAS -total antioxidant status; TOS − total oxidant status; OSI -oxidative stress index; MDA -malondialdehyde; HOMA-IR -homeostasis model assessment for insulin resistance. pools. 28 However, other factors may at least partially contribute to this imbalance. Although the link between the GI and GL of diets and oxidative stress is known in the general population, 29 no data concerning this correlation in cancer patients, including lung cancer ones, has been described. The purpose of this study was therefore to assess the relationship between GI, GL and nutritional status and antioxidant/oxidant status in lung cancer patients.
In this study, we demonstrated elevated systemic oxidative stress and depletion of antioxidant capacity in lung cancer patients when compared to control subjects, which suggests that changes in whole body redox status are at least partially associated with lung cancerogenesis. The disruption of antioxidant/oxidant status in lung tissue has been considered one of the key factors of lung cancerogenesis at the molecular level. 30 However, extensive studies into the detailed mechanisms of systemic alterations in the antioxidant/oxidant status of lung cancer patients have not been conducted. Expanding our knowledge in this area could bring new perspectives into lung cancer pathophysiology. Disruptions in metabolism during cancerogenesis are well-known and are often observed in lung cancer patients, leading to, i.e., malnutrition and altered glucose utilization. 31, 32 Elevated circulating glucose (and in consequence, elevated insulin levels) result in a high prevalence of insulin resistance among lung cancer patients. Insulin resistance was proven to be an additional risk factor for lung cancer in 1 study, 28 though the mechanisms concerning the role of insulin resistance in lung cancerogenesis were not studied in that work. 33 In our study, alterations in glucose metabolism were also observed, expressed as higher glucose and insulin concentrations and HOMA-IR levels, in the lung cancer patients than in the control subjects. Evidence presented by Ceriello 34 shows that persistent elevated blood glucose is highly toxic. It induces insulin resistance and impairs insulin secretion by pancreatic β-cells. 34 During chronic hyperglycemia and in the early phase of hyperinsulinemia, free radicals are formed disproportionately and/or impaired antioxidant defenses are observed. 29, 35 In addition to metabolic alterations occurring during cancerogenesis, such as a less efficient Cori cycle, hyperglycemia may also result from an imbalanced diet rich in available carbohydrates and with a high GI and/or GL. 36 It would be interesting to see whether dietary intakes with a proven impact on glucose homeostasis are different between the lung cancer and general populations, as this could be an additional factor contributing to glucose alterations. In this study we found that lung cancer patients consumed significantly higher total as well as available carbohydrate content and demonstrated a higher ratio of available to total carbohydrates, while dietary fiber content expressed in g/1,000 kcal of food intake was significantly lower in the lung cancer patients than in the control group. These results suggest that the lung cancer patients' diets were worse than the control subjects' in terms of the quality and quantity of carbohydrates. This resulted in the observed higher GI and GL of the diets of lung cancer patients compared to the control subjects. Melkonian et al. also observed a higher GI of diets and lower dietary fiber intakes by lung cancer patients than control subjects, though there were no differences in the GL of diets or total carbohydrate content. 37 Moreover, the abovementioned authors found an important association between GI (not GL of diets) and lung cancer risk in the studied group of non-Hispanic whites. Also, a link between high GI or GL and an increased risk of prevalence was observed in other site-specific cancers. 38 On the other hand, a study conducted by Hu et al. found no significant associations between the GI of diets and the risk of lung cancer 39 ; therefore, more studies concerning these relationships should be carried out. Although some studies have been designed to ascertain the impact of GI and/or the GL of diets on the risk of different site-specific cancers, 37, 39, 40 associations between GI or GL and antioxidant/oxidant status have not been assessed, either in lung cancer patients or in other cancerrelated populations. The most frequently described mechanism of cancerogenesis related to a high GI and/or GL of diets is based on the direct mitogenic effect exerted by a high level of insulin and on the indirect effect: by affecting insulin-like growth factors (IGF) and binding proteins (IGFBPs) and by increasing the bioactivity of IGF-I. Circulating insulin as well as IGF-1 may inhibit apoptosis and therefore lead to the immortality of cancer cells. 39 Despite the undeniable role of insulin, IGF and IGFBPs in lung cancerogenesis, an altered antioxidant/oxidant status related to a high GI and/or high GL also seems to be important in lung cancer management, also due to the fact that a large cohort study on a healthy population did not find any association between hs-CRP (an indicator of systemic inflammation) and GI or GL, which showed that another mechanism (other than a pro-inflammatory one) may be linked with metabolic alterations and a high GI or GL of diets. 41 Therefore, finding potential relationships between them in a population with lung cancer may provide additional data on the pathogenesis of this disease.
In this study, we found a significant positive association between GI and TOS, but only in men with lung cancer; however, in women with lung cancer, circulating glucose positively correlated with the index of oxidative stress. These results indicate that a high GI and/or GL may influence the redox balance by intensifying oxidative stress, in addition to other, non-dietary factors, e.g., cancer development and metabolic disturbances. Interestingly, in the control subjects, we observed more relationships between the parameters of antioxidant/oxidant status and biochemical parameters related to circulating glucose. Among the control men, glucose concentration positively correlated with TOS and OSI, which consequently resulted in positive relationships between the parameters of oxidant status and insulin level and HOMA-IR. Moreover, in the control women, these relationships were weaker and observed only with insulin levels, which suggests that the observed dependencies may be strongly related to gender.
High-GI foods are characterized by fast-release carbohydrates and the results of a sharp increase in blood glucose level, including a greater insulin demand. 15 Acute increases in blood glucose concentration may promote the production of free radicals by non-enzymatic glycation and by an imbalance in the ratio of NADH to NAD + induced by glucose in the cells. 14 This is the mechanism most commonly mentioned to account for the relationship between high dietary GI and increased oxidative stress. 42 Hu et al. 14 examined the associations of GI and GL with the plasma oxidative stress markers, MDA and isoprostane (IsoPS) concentration. They found that a low GI, not a lowcarbohydrate diet, appears to be beneficial in reducing oxidative stress. In our study of lung cancer patients, we also observed a significant correlation between the parameters of oxidative stress and GI, but not with GL.
In the crossover clinical study by Botero et al., a 10-day low-GI dietary intervention was compared with a high-GI diet in overweight or obese patients. 43 The results showed significantly higher plasma total antioxidant activity under fasting conditions and during the postprandial period on the 7 th day, but no differences were observed in cardiovascular disease risk biomarkers, such as insulin sensitivity, acute insulin response, total cholesterol, HDL, triglycerides, etc. 43 This study suggests that the parameters of one's antioxidant/oxidant balance are primarily affected by the GI of one's diet, before any other biochemical variables, and may therefore provide a quick answer as to the impact of GI on systemic homeostasis. Moreover, the meta-analysis of the long-term effects of low GI and GL performed by Schwingshackl and Hoffmann showed decreases in C-reactive proteins and fasting insulin concentrations, as well as fat-free mass in obesity subjects, while no changes were observed in the levels of lipid profile biomarkers. 44 In the study by Pittas et al., a beneficial effect on serum CRP concentration was also observed. 45 In our study as in the studies presented above, parameters of circulating glucose significantly correlated with oxidant status; moreover, in the control subjects these correlations were stronger than in the lung cancer patients, probably due to the additional effects of cancerogenesis and cancer-related malnutrition on redox balance among the lung cancer patients. However, we did not find any correlations between fat-free mass index and the parameters of redox status, regardless of the group.
In this study, we observed that the nutritional status of lung cancer patients, mainly women, was associated with total antioxidant capacity rather than with parameters related to oxidative stress: TOS and OSI. This suggests that a reduction in antioxidant capacity may be associated with cancer-related malnutrition. Interestingly, in the control subjects, we found that nutritional status was linked with parameters of antioxidant status and oxidative stress, and that TAS positively correlated with calf circumference, waist circumference and weight; however, more statistically significant relationships were observed between parameters related to body mass and oxidative stress. Based on the observed correlations, we concluded that in healthy people, a high body mass may intensify oxidative stress, while in a population with cancer-related metabolic alterations of nutritional status, mainly related to muscles, these alterations may be additional factors which influence antioxidant capacity. Indeed, several studies have confirmed at the tissue and molecular level that cancer-related cachexia may negatively affect redox balance. 46, 47 Marin-Corral et al. found that malnutrition related to cancer disrupted antioxidant/oxidant status in the muscles and hearts of rats, increasing oxidative modifications of key proteins involved in muscle structure and function. 46 In a study performed on men with severe chronic obstructive pulmonary disease (COPD) and lung cancer, Puig-Vilanova et al. observed that cachectic patients had significantly higher levels of muscle protein oxidation and ubiquitination, and that redox-sensitive signaling pathways like nuclear factor kappa B (NF-κB) and Forkhead box O (FoxO) were activated. 47 Moreover, structural and functional protein levels were lower in the muscles of malnourished patients, regardless of the disease, while levels of autophagy markers were increased only in the muscles of COPD patients and not in healthy subjects. In this study, however, we did not observe any differences in FFMI, an independent parameter of muscle status, between the lung cancer and control groups, nor was any correlation of parameters related to antioxidant/ oxidant status with FFMI or BFP found. On the other hand, in control subjects we observed that MDA, a parameter of lipid oxidation, positively correlated with weight as well as BMI. A high body mass is closely related to an altered redox balance. Mechanisms involved in obesity-related disruption in antioxidant status and an increase in ROS resulted in systemic oxidative stress concerning hyperleptinemia, hyperglycemia and hyperlipidemia and an increase of pro-inflammatory cytokine levels, as well as endothelial dysfunction. 48 It is interesting whether sex determines the observed differences in these relationships, since in women, regardless of the occurrence of cancer, parameters of nutritional status were related to a redox state, while in men it was mainly the parameters related to glucose that were linked with parameters of oxidative stress. This could, at least partially, result from differences in the activity of sex hormones. In a study by Barp et al. performed on female and male rats, it was demonstrated that estrogen may have an antioxidant role, while testosterone does not. 49 Moreover, in men (mainly in the control subjects) we observed a higher waist circumference than in women, which could also strengthen correlations with parameters of oxidative stress. 50
Conclusions
The results presented in this study show that in lung cancer patients, parameters of oxidative stress are related to GI and alterations in glucose concentration, but not to nutritional status, while total antioxidant status is associated more with nutritional status, but not with parameters related to glucose concentration or GI and GL of diets. The observed relationships are strongly determined by sex. Further investigations performed on a larger cohort are required to better clarify the observed relationships and to explain the potential mechanisms involved.
